Effects of poly(A)-binding protein on the interactions of translation initiation factor eIF4F and eIF4F.4B with internal ribosome entry site (IRES) of tobacco etch virus RNA.
In wheat germ, the interaction between poly(A)-binding protein and eukaryotic initiation factor eIF 4G increases the affinity of eIF4E for the cap by 20-40-fold. Recent findings that wheat germ eIF4G is required for interaction with the IRES, pseudoknot 1 (PK1), of tobacco etch virus to promote cap-independent translation led us to investigate the effects of PABP on the interaction of eIF4F with PK1. The fluorescence anisotropy data showed addition of PABP to eIF4F increased the binding affinity approximately 2.0-fold for PK1 RNA as compared with eIF4F alone. Addition of both PABP and eIF4B to eIF4F enhance binding affinity to PK1 about 4-fold, showing an additive effect rather than the large increase in affinity shown for cap binding. The van't Hoff analyses showed that PK1 RNA binding to eIF4F, eIF4F.PABP, eIF4F.4B and eIF4F.4B.PABP is enthalpy-driven and entropy-favorable. PABP and eIF4B decreased the entropic contribution 65% for binding of PK1 RNA to eIF4F. The lowering of entropy for the formation of eIF4F.4B.PABP-PK1 complex suggested reduced hydrophobic interactions for complex formation. Overall, these results demonstrate the first direct effect of PABP on the interaction of eIF4F and eIF4F.4B with PK1 RNA.